Introduction
Many authors have suggested that ellipsis and other processes of reduction require a certain similarity or parallelism between the reduced clause and some antecedent clause in discourse. In this paper, I will argue that this matching condition on ellipsis must be applied in accordance with discourse structure. This results in a stronger condition on ellipsis: the matching clauses must also participate in a discourse relation. The eect of this condition can be clearly observed in examples involving multiple ellipsis, where discourse structure plays a key role in determining possible readings.
In what follows, I begin by considering two types of approaches to the matching condition { the semantic matching approach, exemplied by (Rooth, 1992) and (Dalrymple et al., 1991) , and an approach based on path identity, originally due to (Fiengo and May, 1994) , and modied by (Asher et al., inprep) . I propose an account in which semantic matching must be applied according to discourse structure. I consider examples in which there are multiple potential antecedents for ellipsis, where discourse relations determine the correct choice of antecedent. Next, I examine several cases of multiple ellipsis involving sloppy identity, where discourse relations limit the possible readings. These examples show that the matching requirement, however dened, must be applied in accordance with discourse structure. I also present arguments that suggest that the semantic matching requirement is preferable, although more research is required on this issue. The focus-based condition of (Rooth, 1992 ) is the following:
(1) Ellipsis requires that there be some phrase E containing the ellipsis and some phrase ANT in the discourse, such that [
The operator F produces the focus value of any phrase. The focus value of an expression is a set of similar expressions, in which all possible substitutions have been made for focused elements. In cases involving sloppy identity, there is an additional issue, emphasized by (Dalrymple et al., 1991) : if a focused element e is replaced by a value x, other elements coreferential with e may optionally be replaced with x. Thus we dene F as follows, restricting ourselves to cases in which a single element e is focused:
(2) F(P) = fP 0 j9x:P 0 = P [e=x]g (The notation P [e=x] indicates that e is replaced by x, and other elements coreferential with e in P are optionally replaced by x.) The condition requires that the meaning of AN T matches the meaning of some phrase E containing the ellipsis, except for the focused element(s) of E.
Consider: An alternative condition is proposed by (Fiengo and May, 1994) , which relies on the following constraint on sloppy identity:
(4) Path Identity: paths resolving corresponding dependent elements must be identical
Fiengo and May's condition permits ellipsis if it is contained by a phrase P that is identical to some phrase ANT, except for changes in index. If an element e changes index from ANT to P, that is permitted only if there is identical material connecting e to its antecedent in ANT and in P. We consider our simple example again:
John 1 loves his 1 cat. BILL 2 does too. (love his 2 cat)
On the sloppy reading, the requirement is that the path connecting J ohn 1 with his 1 is identical to the path connection Bill 2 with his 2 . The paths, represented as sequences of categories, are indeed identical, since they are both < NP V NP>. This condition will often be equivalent to Rooth's condition, since the antecedent for a sloppy element is often focused, and Rooth's condition and the path identity condition both tend to place a requirement that non-focused material is identical. 1 Below, we will see that there are certain cases where dierent predictions are made by these two approaches.
Discourse Structure and Matching
We have seen that the matching condition plays an important role in capturing the facts about ellipsis. However, it is perhaps misleading to describe it as a condition on ellipsis. It is reminiscent of conditions on Parallel and Contrast discourse relations in the literature on discourse interpretation ( (Asher, 1993) , Hobbs). From this perspective, the requirement that two clauses match (modulo focused expressions) results from a communicative intention that the two clauses be understood in a parallel or contrastive fashion. This provides some motivation for the matching condition, and suggests that it applies much more generally. Furthermore, this leads to a sharpening of the semantic matching condition { instead of allowing any other clause in the discourse to match the ellipsis clause, there must be a match with a clause that is related to the ellipsis clause. I state the modied condition as follows: (6) Ellipsis must be contained in a constituent E that participates in a felicitous discourse relation with some ANT, such that MATCH(E,ANT) (Asher, 1993; Asher et al., 1997; Asher et al., inprep) (7) Match (E,ANT):
All related discourse constituents must satisfy Match.
In what follows, I show that this discourse-based matching condition correctly captures ellipsis facts that are not captured by the simple matching condition. All the examples examined below are examples of VP Ellipsis (VPE). However, the conditions are stated quite generally, to cover all forms of ellipsis.
Selection of Antecedent
We consider rst cases in which there are multiple potential antecedents for VPE. I assume that Bill is focused, and that there is a discourse relation between the antecedent and consequent of a conditional { this explains the preference for the main VP antecedent in this case. To see this, consider the reading BILL didn't eat. Clearly, the antecedent clause Agnes arrived after John ate does not match. Thus the only reading permitted is BILL didn't arrive after John ate; now the antecedent clause does match. If semantic matching is permitted to consider any antecedent clause, we then fail to rule out the unacceptable reading, since we can select John ate as the antecedent clause, which would provide a match with BILL didn't.
Similarly, in a sentence with a quantied subject, it is natural to assert a discourse relation between the restrictor (subject relative clause) and nuclear scope (matrix VP). This explains the following observations: (10) Everyone who [could have arrived after John ate] S1 [did] S2 (arrived after John ate)/*(ate) (11) The man who ate salmon left this evening. The man who didn't (eat salmon), left this afternoon. (12) The man who ate salmon left this evening. John did too. (left this evening) (13) Everyone who wanted to leave before he ate salmon did *(eat salmon) / (left before he ate salmon)
Without the requirement that matching follows discourse structure, the semantic matching approach would permit either antecedent in all of these examples. Note that the path identity condition has nothing to say about these examples, since it only applies to cases of sloppy identity.
The Many-Clause Puzzle
Consider the following example, in which we have two ellipsis occurrences preceded by a single antecedent clause. Such examples have been discussed at length in the literature (Dahl, 1974; Dalrymple et al., 1991; Fiengo and May, 1994) . (14) John revised his paper, and Bill did too, although the teacher didn't. (15) [John revised his paper] S1 , and [Bill revised his paper] S2 too, although [the teacher didn't revise his paper] S3 .
The three clauses participate in the following discourse relations: AN D(S 1 ; S 2 ), ALT HOU GH(S 2 ; S 3 )
We draw attention to the interpretation of the pronoun his in the interpretation of the two ellipsis occurrences. It is generally agreed that this example has three readings: both strict, both sloppy, and and sloppy/strict (sloppy followed by strict). All three readings are permitted by the semantic matching condition, given the discourse relations described above. Also, note that our approach correctly rejects the strict/sloppy approach (strict followed by sloppy).
Readings:
All strict: S 1 F (S 2 ), S 2 F (S 3 ) fP j 9x:P = x revised John's paper g All sloppy: S 1 F (S 2 ), S 2 F (S 3 ) fP j 9x:P =x revised x's paper g This example is problematic for many leading accounts of ellipsis: The account of (Sag, 1976) incorrectly rules out the sloppy/strict reading. The semantic matching account incorrectly permits the following reading (as pointed out by (Fiengo and May, 1994) , with respect to (Dalrymple et al., 1991) This example is problematic for accounts such as Sag's, or that of Fiengo and May, because these accounts posit an ambiguity in pronouns that is associated with their potential to give rise to a strict or sloppy reading. For Sag, a pronoun is either bound or free, and a bound pronoun is required to have a sloppy reading in a subsequent ellipsis. For Fiengo and May, there is a similar ambiguity between what are termed and occurrences of pronouns, and the occurrences are associated with sloppy readings. The many-clause puzzle suggests that there is no such ambiguity associated with strict and sloppy readings, since there is a reading in which a single pronoun gives rise rst to a sloppy reading, and then to a strict. We have seen that this well-known example is problematic for many leading accounts: the ambiguity accounts of Sag and Fiengo and May are insuciently exible for such examples, while the semantic matching accounts of Rooth and Dalrymple et al. permit too many readings. By taking account of discourse structure, the proposed account avoids both of those failings.
A Variant of the Many-Clause Puzzle
The following example is similar to the previous many-clause example, but here the discourse relations are altered.
(17)
John revised his paper before Bill did, but after the teacher did. (18) [John revised his paper] S1 before [Bill did revise his paper] S2 , but after [the teacher did revise his paper] S3 .
Like the previous many-clause example, we observe relations between clauses S1 and S2. In addition, however this example has a relation, after, between clauses S1 and S3. Thus we have the following discourse relations:
BEF ORE(S 1 ; S 2 ); BU T (S 2 ; S 3 ); AF T ER(S 1 ; S3) This dierence in discourse relations corresponds with a dierence in possible readings. Unlike the previous example, this example does not permit the mixed (sloppy/strict) reading.
All strict: S 1 F (S 2 ), S 2 F (S 3 ), S 1 F (S 3 ) fP j 9x:P =x revised John's paper g All sloppy: S 1 F (S 2 ), S 2 F (S 3 ), S 1 F (S 3 ) fP j 9x:P =x revised x's paper We can see that the sloppy/strict reading here is ruled out, because S1 and S3 do not match.
Another Multiple Ellipsis Example
Consider the following well-known example (see discussion in (Dalrymple et al., 1991) and references therein).
(19)
John revised his paper before the teacher did, and Bill did too.
[ [John revised John's paper before the TEACHER did revise John's paper] S1 ) [BILL revised Bill's paper before the teacher did revise Bill's paper] S2 ) = fP j9 x.P = x revised x's paper before the teacher revised x's paperg This reading appears to be incorrectly ruled out on the proposed approach, since S2a and S2b don't match. (Asher et al., inprep) argue that the path identity account would correctly permit this reading. Recall, on this approach, the path from dependent item to antecedent must match path from corresponding dependent item to corresponding antecedent (Fiengo and May, 1994 This example clearly shows the need for discourse structure to direct the operation of the matching operation. However, while we observed above that semantic matching is more general than path identity, we have seen in this example that path identity correctly accepts readings 1-4, while semantic matching incorrectly rejects reading 4. Below, we will see that there is a dierent perspective which might permit us to continue to rely on semantic matching rather than path identity.
Semantic matching permits the fourth reading, since we have: John said John saw John's mother BILL said John saw Bill's mother = fP j9 x.P = x said John saw x's motherg An alternative view of this example is to suggest that \mixed readings" are, in general, degraded. That is, in cases with two or more coreferential pronouns in the antecedent, it is preferred that either all of them switch, or none of them do. 4 This suggests that only readings 1 and 2 would be permitted. However, reading 3 could also be represented as follows: (21 In general, it is quite natural to assume that complex NPs in the antecedent might be \collapsed" in the elliptical expression in this way. 5 This is arguably an independently motivated ambiguity present in any adequate dynamic semantics for discourse. In such a system, meanings of NPs, VPs, and other categories are added to context, providing antecedents for pronouns in subsequent discourse. These meanings can be added as intensional (context-sensitive) objects, or extensional (xed) objects. In the example above if \his mother" is added as an extension, it will be xed in its reference to John's mother. If it is added as an intension, its referent can vary. Without describing the mechanics of this, we note that an extension will have all referents xed within it, while an intension allows all referents within it to change to the new context.
Since \his mother" is not represented at the ellipsis site, there is only one switching pronoun, and the reading is permitted. This is still not possible for Reading 4; the antecedent for the strict pronoun cannot be collapsed here, since it is \he". Thus there is no way to represent (4) without having a mixed reading.
Consider now an alternative 2 pronoun example:
For reading 3, \his mother" is added as an intension, while \saw him" is added as an extension. For reading 4, \his mother" is added as an extension, while \saw him" is added as an intension.
The details of this \collapsing" account remain to be worked out, and its predictions must be tested on a wider range of data. If it can be maintained, it would allow us to maintain the semantic matching account, without resorting to path identity.
A similar approach could also solve the problem with example (19). Reading 4, could be represented as analogous to the following:
John revised his paper before the teacher did [revise teacher's paper] and Bill revised John's paper then too.
In eect, we collapse before the teacher did [revise teacher's paper] from the antecedent to then. Now this reading is permitted, since the previously oending relationship has been removed, namely the relationship between the matrix clause and embedded clause in the second conjunct.
This clearly is not possible for reading 6, which would still be disallowed:
(24) John revised his paper before the teacher did [revise John's paper] and Bill revised John's paper before the teacher did [revise Bill's paper]
The second before-clause cannot be collapsed to then here, because it doesn't not represent the same occasion as the previous before-clause.
However, reading 5 is now permitted by semantic matching:
(25) John revised his paper before the teacher did [revise John's paper] and Bill revised Bill's paper before then.
We are left with the following picture: semantic matching incorrectly permits the fourth reading on the two-pronoun example, and it incorrectly rules out the fourth reading on the six-reading example. Path identity corrects both of these problems, but it is less general, and perhaps less well-motivated than the semantic matching approach. Furthermore, it appears that both of these problems might result from ignoring an alternative representation for ellipsis occurrences whose antecedents contain compound expressions within them. Further research is needed to determine which approach is preferable.
However the matching constraint is implemented, there is clear evidence that the matching operation must be direction by the structure of discourse. This is shown in sloppy identity examples with multiple ellipsis, as well as conditionals and other constructions with multiple potential antecedents.
